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Preface 

This Kenya Standard was prepared by the Technical Committee on Industrial solvents and chemicals under 
the authority of Kenya Bureau of Standards. ^ 

Formaldehyde solution, also known as formalin is a colourless liquid and has a characteristi«^ttag™t, 
irritating odor. It is an important precursor to many other chemical compounds, especially for/poSjID^fS- It is 
used in the manufacture of synthetic resins, dyes, explosives and other chemicals. It is ais^ used in 
embalming fluids, and as a hardening and preservative agent, among other uses. '^ 



# 



This Kenya Standard addresses important characteristics such as the pH, acidityylWff^nbl and iron content 

During the preparation of this standard, reference was made to >h^Mdlowing publications and 
acknowledgement is made for its assistance with thanks: A^^A 

• IS 3321 :1 973 Specification for formaldehyde solutiofr^T^ 

• D2087 - 06 Standard Test Method for Iron in SftHBj^penyde Solutions 



^ 



# 






^ 



4.^ 
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KENYA STANDARD 

Formaldehyde solution for Industrial Use — Specification 



SCOPE 



2.1 



2.2 



This Kenya Standard specifies tine requirements and metlnods of test and sampiing for formaideiiyde 
soiution for industriai use. It does not, liowever, appiy to tine materiai intended for m^fflipinai 
purposes. 



REQUIREMENTS 



Description — Tine materiai sliaii be ciear and neariy coiouriess (see 
pungent and irritating odour. It sliaii consist essentially of a solution 
water, with methanol as a stabilizing agent. It shall be free from forei' 



Note - On long standing the solution may become cloudy due to separation 
solution is warmed. 



The material shall comply with the requirements presc 



1 of B^iafarna; 
ribedLn table 1 




ig a characteristic 
fidehyde (HCHO) in 
tfecipitated matter. 

'dehyde, which will clear when the 



(i) 



M. 



ill) 



iv) 



yL 



Table 1 Requirements for formajdetiy^e solution 



Characteristic 



Formaldehyde content 



Acidity (as HCOOH), percent by 
Max 



Ash, percent by mass. Max 



Aldehyde content (as HCb^O) 
mass (m/m), 



Iron (as Fe), parts p^fmjjj^. Max 
a) I n non*al^ync 
00 con 



_b)_J 



Methar 





tamers 
^tainers 



t, percent by mass 



2.3 The requi^erhentJfor heavy metals (other than iron) and pH at 27 ± 1) shall be subject to agreement 
betwee\rlie^urchaser and the supplier. The tests prescribed under Annex F and G shall be 
folic 



sel^lie^u 
ed^V 




ING AND MARKING 



3>.^^ XP&cking — unless otherwise agreed to between the purchaser and the supplier, the material shall be 
^y, packed in air-tight containers made of stainless steel, aluminium or glass or in steel drums suitably 
lined with acid-resistant material. The material may also be packed in HOPE barrels. It is 
desireable to store it in a place not below 17°C. 

3.2 Marking — Each container shall be securely closed and shall bear legibly and indelibly the following 
information. 

a) Name of the material: 

b) Name of the manufacturer and recognized trade mark, if any; 

c) Net mass of the material; and 

d) Lot or batch number, in code or otherwise. 

e) Standardization mark 
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4 SAMPLING 

4.1 The method of drawing representative samples of the test sample and the criteria for conformity shall 
be as prescribed in Annex H 



Analysis of formaldehyde solution ^^ 

Quality of reagents ,,^/\. ^ 

Unless specified otherwise, pure chemicals and distilled water shall be used in test. ^ >^ 

NOTE - 'Pure chemicals" shall mean chemicals that do not contain impuritieSA»^»rch affect the 
results of analysis. ^^y 

Annex A 

Determination 

A-1.1 Reagents 

A1 .1 .1 Standard Sodium Hydroxide Solution - 0.1 N. _\ ^^ 

A. 1.1. 2 Bromothymol Blue Indicator Solutions - Grind O^g olVpowdered bromothymol blue in an agate 
mortar with 6.4 ml of the sodium hydroxide solution arta aHJjte to 1 00 ml with freshly boiled and cooled 
distilled water. '^^ 

A-1 .2 Procedure - Mix 1 00 ml of the test sanj^l^wiv) T 00 ml of freshly boiled and cooled distilled water in 
a 500ml conical flask and titrate the mixtur^jjjh^tgndard sodium hydroxide solution, using four drops of 
bromothymol blue indicator. 

A-1 .3 Calculation 

^ ^x 0.046yA^ 

Acidity (as HC00H),i4e>e?frt)y mass = 



of Acidity ^^ 




Where 

V = "^^^me in ml of standard sodium hydroxide solution used, 

N =/^ ritormality of standard sodium hydroxide solution, and 

S ^^^ relative density of the test sample at room temperature. 



^ 



# 



.<>" 
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Annex B 

Determination of asli 

B.1 Procedure - Place 100 ml of the test sample in a 500-ml beaker on a hot plate and evaporate until 
the volume is reduced to 50 ml. Transfer the liquid quantitatively to a platinum or silica dish previously 
heated to 600 ± 30°C and cooled in a desiccator and weighed and evaporate to dryness on a boiling water- 
bath. Heat the dish and its contents gently at first to volatalize the paraformaldehyde and then at 600±30° C 
in an electric furnace until the mass is constant. Cool in a desiccator and weigh. 



B.2 Calculation 

M r>^ 

Ash, percent by mass = — ^ 



Where 

M = mass in g of the residue, and 

S = relative density of the test sample at room temperature. 



Annex C 
Determination 




.^ 



D.I Method A (Thioglycollic Acid Method) 

D.1.1 Reagents 

D.I .1 .1 Dilute sulphuric acid - 20 percent (v/v) 

D.I .1 .2 Thioglycollic acid - 1 percent sqJutiol^()^/v) in water. 

D.I .1 .3 Hydrogen peroxide - 1 5 pen 

D.I. 1.4 Standard iron solution>S(jis3oJve 7.022 g of ferrous ammonium sulphate in a mixture of 600 ml of 
water and 350 ml of dilute WphuV acid , and dilute to 1 000 ml with water. Further dilute 10 ml of the 
solution so obtained to 1_^^rTt1*i/vith water. One millilitre of the dilute solution contains 0.1 . mg of iron (as 
Fe). 

D.I. 2. 

D.I. 2.1 Place 5?^ft^f the test sample in the case of bulk consignment or 10 ml of the test sample in the 
case of a^rrteli Container, in a 400-ml beaker and add to it 10 ml of dilute sulphuric acid. Evaporate the 
mixtur&/^^feYWt-plate until acid fumes are evolved. Allow to cool to room temperature. Add to the cold 
soiuUonslrN^uccessive small portions, 10 ml of hydrogen peroxide and heat on a hot-plate until acid fumes 
arB^Sclv^cL Allow to coll again to room temperature and transfer the solution to a 50-ml Nessler cylinder. 
V^al^ the beaker with a small quantity of water and transfer the washings to the cylinder.. Add 1 ml of 
thiogJ^coiiic acid solution to the mixture and make slightly alkaline with ammonia solution. Mix thoroughly 
and dilute with water to the graduation mark. 

D.I. 2. 2 To 40 ml of water in another 50-ml Nessler cylinder, add 1 ml of thioglycollic acid and after making 
the mixture slightly alkaline with ammonia solution run in standard iron solution form a burette, shaking with 
each addition until the intensity of the colour in the two cylinders is identical when they are viewed along their 
axis. Record the volume of standard iron solution added. 

D.1.2.3 At the same time carry out a blank test on the reagents alone, and determine, in the same manner 
as for the test, the amount of iron present. 
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D.1.3 Calculation 

10(y, -K) 
Iron (as Fe), parts per million = 

VS 

Where 

Vi = volume in ml of standard iron solution added to Nessler cylinder in the case of the 

sample, 

V2 = volume in ml of standard iron solution added to another Nessler cylinder in^i^ ^se 



of the blank test, C\ 

ra<jrj^>' 



V = volume in ml of formaldehyde solution taken for the test, and 

S = relative density of the formaldehyde solution at room tempo 

D.2 Method B (1 ,1 0--phenanthrolene Method) 




^ 



D.2.1 General - Ferrous iron gives with 1,10-phenanthrolene a red catoUre^^omplex having maximum 
absorption at 550nm. The molecular absorption coefficient of the comple^pi^jBOO. The iron is first reduced 
into ferrous state for complex formation. 

D.2.2. Reagents \^*-^ 

D. 2.2.1 Dilute sulphuric acid - approximately 0.1 N solution^ > 

D. 2.2. .2 Hydrogen peroxide - 15 percent (m/m). "^^ 

D.2.2. 3 Hydrogen ammonium chloride - 1 percs4^ soRJtlon in water 

D.2.2. 4 Ammonium acetate - Dissolve 50 g-^TaHjirw&nium acetate in water and dilute to 100 ml 

D.2.2. 5 Standard iron solution - Diss^u^7.02 g ammonium ferrous sulphate [(NH4) SO4.FeSO4.6H2O] in 
water containing 10 ml of concentpateN^jIphuric and dilute with water to 1 000 ml. One millilitre of this 
solution contains 1 ,0 mg of iron ^^^)\ It may be diluted suitably to contain 1 0,25 )jg of iron per millilitre 

D.2.3 Procedure >^'^^ 

D.2. 3.1 To several aliquol^jjiftne standard iron solution containing 20, 40, 70, 100, 150 and 200 |jg of iron, 
add 1 ml of sulphuric>a»^Wt evaporate on a sand-bath until white fumes are fast evolved. Allow to cool to 
room temperature an^MH^successive small portions 10 ml of hydrogen peroxide solution and heat on the 
sand-bath again /fo^ evoH/e out white fumes of sulphuric acid. Again cool and transfer the contents 
quantitatively ta^VOjTj'l one-mark flask. To each flask, add 2 ml of hydroxylammonium chloride solution, mix 
and allow to sta^^ror 2 minute. Then add 30 ml of ammonium acetate solution and 5 ml of 1,10- 
phenantlu«^Ne^ipyridyl solution dilute to the mark and mix thoroughly. 



to sta^^ 
ith^^^Ne^ 

ajjj^S 
D.2^i 




mine the absorbance against a reagent blank at 550 nm using a 1-cm cell. Plot absorbance 
'ncentration of iron (in |jg/m). 



.2 Take an aliquot of clear solution of the material containing 0.01 to 0.02 mg of iron. Determine the 
absorbance of the test solution by treating an aliquot of the sample solution in the same manner as 
described above against a reagent blank using 1-cm cell. Read the concentration of iron (in |jg/ml) from the 
calibration curve. 

D.2.4 Calculation 

M.JclOO 
Iron (as Fe), percent by mass 

8 



Mj 
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Where 

Mi = mass in g of the iron found in tiie sample solution, and 

M2 = mass in g of the material taken for the test 

Note: For automated spectrophotometer, a direct reading of concentration will be obtained 



D.3 

D.3.1 Summary of Test Method 

The specimen is evaporated and ashed; the iron, reduced to the divalent state by the addition 
hydroxylamine hydrochloride, is reacted with o-phenanthroline to develop a color that is measi5n 
nm. 



D.3.2 Apparatus 

Spectrophotometer, capable of measuring light absorption at 510 nm. 
Absorption Cells, minimum light path, 10 mm. 
Evaporating Dishes, 90-mm diameter, high-silica glass. 









^ 
^ 




9jgl%nci^ 



D.3.3 Reagents and Materials 

Purity of Reagents — Reagent grade chemicals shall be used in all t^sT^Uhless otherwise indicated, it is 
intended that \^^ 

all reagents shall conform to the specifications of the Committe'B^lmnalytical Reagents of the American 
Chemical Society, where such specifications are available^^^theVgrades may be used, provided it is first 
ascertained that the reagent is of sufficiently high purityid-peKa3.it its use without lessening the accuracy of 
the determination. ^^^ 

Pt/r/fy o/'l/l/afer^Unless otherwise indicated, rej* 
to water shall be understood to mean reageripj^ 

Ammonium Acetate Solution (100 g/L)—B^sof^^ 00 g of ammonium acetate (NH4C2H302) in 100 mL of 

water. Add ^^^^ 

200 mL of acetic acid (CH3COOHJy^7ij[(Ato 1 L with water, and mix 

Ammonium Hydroxide (1 + 7]-^^^mS^!2fual volumes of concentrated ammonium hydroxide and water 

Congo Red Paper 

Hydrochloric Acid n+^y^^K\\x equal volumes of concentrated hydrochloric acid and water 

Hydroxylamine^i^\lQighloride Solution (100 g/L) — Dissolve 10 g of hydroxylamine hydrochloride (NH20H- 

HCI) in wate^ndSwute to 100 mL 

Iron, Staada^^elution (1 mL = 0.05 mg Fe) — Dissolve 0.351 g of ferrous ammonium sulfate (FeS04- 

(NH4)2^S/^hl20) in 50 mL of water and 20 mL of concentrated sulfuric acid (H2S04, sp gr 1 .84). Dilute 

with^^atevteM L in a volumetric flask and mix. 

O'^phsumhroline Solution (1 g/L) — Dissolve 0.1 g of o-phenanthroline in 10 mL of iron-free ethyl alcohol4 

anoC^ 

dilute to 100 mL with water. 

D.3.4 Calibration 

Prepare a series of standards by adding the reagents described above to 0.2, 0.5, 1 .0, 2.0, 3.0, 4.0, and 5.0- 
mL of standard iron solution in 100-mL volumetric flasks, and diluting to volume. Make spectrophotometer 
comparisons in the absorption cells and prepare a calibration curve by plotting the absorbances of the 
standard iron solutions against the milligrams of iron per 1 00 mL of solution. This curve must be determined 
for each instrument and should be checked periodically. 
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D.3.5 Procedure 

Clean a high-silica glass evaporating dish as follows: Add 1 mL of HCI (1 + 1 ), cover with a watch glass, 
and digest on a steam bath for about 20 min. Then discard the HCI solution, rinse the dish with water, and 
dry. 

Weigh 50 g of sample into the cleaned dish and evaporate to dryness on an electric hot plate in a hood. If 
any organic matter remains, ignite for 5 min over a high temperature gas burner. 

Add 1 mL of HCI (1 + 1 ), cover with a watch glass, and digest on the steam bath for 1 5 min. Transfer^^ 
quantitatively to a 1 00-mL volumetric flask. Add the following reagents in order, mixing after the addiJion^f ^ 
each: 1 mL of NH20H-HCI solution, 5 mL of o-phenanthroline solution, enough NH40H (1 
to make the solution just alkaline to Congo red paper (approximate pH range 3.0 to 5.0), and 
NH4C2H302 solution. Dilute to the mark with water and mix thoroughly. 

Allow to stand for 5 min, fill an absorption cell, and measure the absorbance at 51 

spectrophotometer. 

From the calibration curve, read the milligrams of iron present. 

Carry a blank containing no added iron through all steps of the procedure \noii^^^^^onec\. for any iron 
contamination in the reagents. Correct the results obtained above accordij 

D.3.6 Calculation 

Calculate the parts per million of iron /as follows 

/=(mSjX 1000 

where: 

1/1/= weight, of iron found mg, and 

S = weight of sample used, g. 



Methanol Content 

Methods - Two methods, nameli^/^^othoc^A and Method B have been prescribed. In case of dispute Method 
B shall be used as a reference rri^nSd/ 

E.I Method A (Graphical MfejhOT^ 




E.1.1 procedure 



E.I .1 .1 DetermmAthej-elative density of the material at 25/25 C by any suitable method capable of giving a 
result accurate ra^WI . 




value of methanol content percentage by mass from the graph in Fig. 1 in which the 
een the formaldehyde content (as determined in annex C), relative density at 25/25°C and 
content is plotted. 

E.2 Wethod B (Chemical Method) 

E.2.1 Reagents 

E.2.1 .1 Concentrated sulphuric acid 

E.2.1 .2 Chromic oxide solution - Mix 83.3 g of pure oxide of chromium (CrgOa) with 688 ml of concentrated 

sulphuric acid to get a clear homogeneous solution. Filter through a Gooch crucible if necessary 

10 
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E.2.1 .3 Sodium thiosulphate solution - 0.1 N. 

E.2.1 .4 Potassium iodide solution - 40 percent 

E.2.1 .5 Starch indicator - Mix 1 g of starch with 1 ml of cold water and pour with constant stirring into 200 
ml of boiling water. Allow to settle and use the clear supernatant liquid. 

E.2.2. Procedure - Take 10 ml of the material into 1000-ml measuring flask and fill up to the mark with 
distilled water. Measure 20 ml of this solution and add to it about 10 ml of chromic oxide solution contained in 
a round-bottom flask fitted with ground-glass stopper. Heat the above mixture under reflux on a Ceiling 
water-bath for half-an-hour. Cool the contents and transfer quantitatively to a 100-ml volumetric fla§*^n)/fill 
up to the mark with distilled water. Take 10 ml of this solution and mix with 5 ml of potassium iocC^^scHution 
and titrate with sodium thiosulphate solution using starch as an indicator. ^Vj 

E.2.3 Calculation yAV**' 

Methanol, percent by mass =[lOxf - ( --f "/oCHgO X 0.133 d )]x 5 ^^N? 

Where AXX 

f= factor of chromic acid solution, >^\ ^'^ 

v= volume in ml of 0.1 N sodium thiosulphate solution used in tte Vtratpn, and 

d= density in g/ml of formaldehyde solution. >< "\ ^ 

E.2.3. 1 Determination of factor- Pipette 10ml of chromj^cid rolution into 20ml of distilled water contained in 
a 100-ml round-bottom flask fitted with ground-glafiss^pper and reflux the contents on a boiling water 
water-bath for about 30 minutes. Cool and transfer tl^JOntents into a 100-ml volumetric flask and fill up to 
the mark with distilled water. Mix 10ml of this^aly^n with 5 ml of potassium iodide solution and titrate 
against sodium thiosulphate solution using §i^T^Y?^an indicator. 

V '^^ 

Then, factor {f) = -^ ^v"^^^ 



20 



<$y> 



Where 

V=volume in ml of sodium >ii3S»ilphate solution used in the titration. 



Hum thloSsiphate 
^^"~ Test for heavy metals as lead 



V T^ Annex E 



F.I Reagents ^^\-^ 

F.1.1 Hy^fqshlyrc Acid-approximately 1 N 

Sulphide Solution -. This solution shall be prepared fresh. 




F.I ^3^^ Standard Lead Solution - Weigh to the nearest 0.2 mg, 0.01 6 g of lead nitrate. Place in a 1 000-ml 
one-mark volumetric flask and dissolve in water and fill up to the mark. One millilitre of this solution contains 
0.01 mg of lead (as Pb). 

F.2 Procedure - Take 20 + 0.2 g of the material in a Nessler cylinder and add 2.5 ml of hydrochloric acid 
solution. Dilute the contents to 100 ml with water and add Sodium Sulphide. To another Nessler cylinder 
containing 80 ml of water, add an agreed volume of standard lead solution followed by 2.5 ml of hydrochloric 
acid solution and dilute to 1 00 ml. 



11 
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F.2.1 The material shall be taken to have passed the test if the colour produced with the material is not 
darker than that produced with the standard lead solution. 

Annex F 
Determination of pH 

G.1 Apparatus 

G.1.1 pH Meter - Use a standard laboratory pH meter 

G.2 Procedure - Take about 5 g of the material and c 

measure the pH of the solution at 27 ± 1 °C using a standard pH meter. 



G.2 Procedure - Take about 5 g of the material and dissolve in 1 00ml water. Allow 5 minutes tim^and 



Annex G ^ > 



!;i^' 



Sampling of Formaldehyde Solution 
H.1 General requirements for sampling 
H.1.1 Samples shall be taken in a protected place not exposed to damp air, du^Ld^/^ot. 



to damp air, du*^^ei 
H.1 .2 The sampling instrument shall be clean and dry. ■^>^\' 




H.1.3 Precautions shall be taken to protect the samples, the materiaflSi^g sampled, the sampling 
instrument and the containers for samples from adventitious contarfm^on. 

H.1. 4 To draw a representative sample, the contents of each^iwwner selected for sampling shall be 
mixed as thoroughly as possible by suitable means. >^ r 

H.1 .5 The samples shall be placed in suitable, clean, oii^and air-tight. glass bottles or other suitable 
containers with which the material does not react. ^^JV 





H.1 .6 The sample containers shall be of supi^^fterthat an ullage of about 5 percent is left after pouring in 
the sample. 



H.1 .7 Each sample container shall jj^fcMled air-tight after filling, and marked with the full details of 
sampling, the date of sampling and/CtetOT^given under 3.2. 



H.2 Scale of sampling 



-A\^ 



id/(Jetaf 

5b 



H.2.1 Lot - All the cont.«(uT^s in a single consignment of the material drawn from a single batch of 
manufacture shall coQ^flkJt^^ lot. If a consignment is declared to consist of different batches of 
manufacture, the b^tcn^^Stfall be marked separately and the groups of containers in each batch shall 
constitute separatelbts. ^ 



jcerrytr 



H.2.2 For^-^cePryining the conformity of the material in any lot to the requirements of this specification, 
samplesatTjJk^ested for each lot separately. The number of containers to be selected at random from 
lots of 4ifr^^»t sizes shall be in accordance with Table 2. 
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Table 2 Number of containers to be selected from lots of different sizes 


Lot Size 


Sample Size 


N 


n 


(1) 


(2) 


Up to 25 


3 


26 to 50 


4 


51 " 100 


5 


101 to 200 


6 


201 to 300 


7 ^ 


301 to 500 


8 


V V 


501 to 800 


9 


CVV 


801 and above 


10 


r^Vl^ 



H.2.3 In order to ensure the randomness of selection, random sampling proced 
H.3 Individual samples and composite sample 



H.3.1 From each of the containers selected according to H-2.3, a represe 
about 300 ml in volume, shall be drawn. These samples shall constitute 





I lowed 



rtion of the material 
samples. 



he material shall be taken and 
volume. The composite shall be 
and the third for the reference. 



H.3.2 From each of these individual portions (H-3.1 ) an equal qu 
thoroughly mixed to constitute a composite sample not less than 
divided into three equal parts, one for the purchaser, one for th, 

H.3.3. Referee Sample - The referee sample consists of(1>e conTposite sample marked for this purpose, 
and shall bear the seals of purchaser and the supplier.^^fihaVbe kept at a place agreed to between the two 
and shall be use in case of any dispute between the^jvo^C, 



H.4 



Number of tests 



H.4.1 Tests for the determination of all tjie 
composite sample. 



H.5 



Criteria for conformity 



■f alljhe 




n thelwoX 



afecteristics given in Table 1 shall be carried out on the 



H.5.1 For declaring the coj^mn ifjydf the lot to the requirements of all the characteristics, the test results on 
the composite sample shaH*m^&Whe corresponding requirement specified. 






^ 



# 



^ 
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